Article abstract-For quantitative assessment of the primary torsion dystonias, a rating scale is proposed that has two sections-a Movement Scale, based on examination, and a Disability Scale, based on the patient's statements about seven activities of daily living. We assessed the validity of the Movement Scale by comparing scores with a ranking of patients according to dystonia severity and with ratings of the patients on the Disability Scale. In addition, we assessed the inter and intra-rater reliability of the scale by comparing independent scorings of patients by four examiners and by comparing scorings by the same examiners performed at different times. We found that the Movement Scale was a valid and reliable indicator of the severity of primary torsion dystonia.
Progress in treating any neurologic disease, as well as in characterizing the clinical course, depends on an accurate and practical means of assessing severity. Reliable assessment scales have been developed for Parkinson's disease and tardive dyskinesia,1 but not for many other movement disorders. Torsion dys tonia has not been assessed with quantitative scales, partly because it is a complex movement disorder that affects different parts of the body in different ways and often changes in the same patient at dif ferent times.
Fahn and Marsden 1 proposed a clinical assess ment scale for primary torsion dystonia based on an examination of the patient in a standard setting and on the patient's subjective report of disability in activities of daily living. This scale was developed for a therapeutic trial of trihexyphenidyl in the treat ment of dystonia. 2 We now present a complete description of the scale and a study of its validity and reliability. If the scale is valid, increasing scores should correlate with both clinical impression of the severity of dystonia and with increasing disability in the activities of daily living. If the scale is reliable, the same examiner should obtain the same score at dif ferent times if the disorder has not changed clinically between the two examinations (intra-rater reliability). In addition, different examiners of the same patient should obtain similar scores (inter rater reliability). We examined the validity and reliability of this scale using videotapes of patients with primary dystonia, filmed according to a stan dard format.
Methods. We define dystonia as an involuntary movement disorder characterized by twisting or sus tained movements.� The Fahn-Marsden scale has two sections: a Movement Scale, based on examina tion of the patient (table 1) and a Disability Scale, based on the patient's view of disability in activities of daily living (table 2).
The Movement Scale score is the sum of individ ual scores for each of nine body "regions" (speech and swallowing are considered together as a region). The individual score for each region is the product of two factors-the Provoking Factor and the Severity Factor, each rated from 0 (lowest) to 4 (highest).
The Provoking Factor quantifies the dystonia in a given region by rating the circumstances in which dystonia appears. The most severe state is persistent dystonia, noted even when the patient is sitting at rest (Provoking Factor= 4). Somewhat less severe is dystonia that appears intermittently while the patient sits or dystonia in the region being rated when some other area of the body is performing an action ("overflow") (Factor = 3). An example of overflow is the appearance of dystonic movement in the feet when the patient opens and closes the hands voluntarily. Still less severe is dystonia that appears only when the region rated is itself being used, but with different actions of that region (Factor = 2). The least severe is dystonia appearing only when the region rated is being used and with only one par ticular action (Factor = 1), such as dystonia in the hand only during the act of writing or dystonia in the feet only on walking. Because speech and swallowing are considered together as one region, the Provoking Factor score there differs from that of other regions, based on the patient's report about how frequently either or both are involved (table 1) . A Provoking Factor of 1 is selected if there is only occasional ( < 1 episode per month) difficulty with speech, swallow ing, or both. If either is frequently affected (> 1 epi sode per month-eg, of choking), a Provoking Factor of 2 is chosen. If one is frequently affected and the other only occasionally, the Factor is 3; if both are frequently affected, the Factor is 4. The Severity Factor quantifies the severity of dys tonia in a region regardless of the circumstances in which dystonia appears. The 0 to 4 rating of severity for each region is defined explicitly for that region (table 1) . For example, involvement of the trunk is maximum when extreme bending prevents standing or walking (Severity Factor = 4). Somewhat less severe is bending that interferes with standing or walking, but does not prevent it entirely (Factor = 3). Still less severe is definite bending that never causes loss of balance sufficient to interfere with standing or walking (Factor = 2). The least severe is detectable bending that is mild, sometimes not even noted by the patient ("clinically insignificant").
After each region is rated for Provoking Factor and Severity Factor, the two are multiplied to give a prod uct for that region. For the eyes, mouth, and neck, the product is further multiplied by 0.5 to "down weight" the scores for those regions, because their involvement seems to add less to the overall disability. A maximum Movement Scale score is 120; minimum is 0.
Some confusion could occur when dystonia affects shoulder or pelvic girdles, which are at junctions of at least two regions and could be considered to belong to any of them. The shoulder girdle could be a part of the neck, trunk, or arm; the pelvic girdle, a part of the trunk or leg. We have considered dystonic move ments of the trapezius muscle as part of the neck region. The trapezius is frequently involved in tor ticollis and is innervated by the accessory nerve, which also innervates the sternocleidomastoid mus cle; we therefore classify trapezius involvement with nuchal dystonia. If shoulder girdle posturing dis places the arm (eg, internal or external rotations), we assign it to the arm region. If shoulder movements accompany kyphosis or scoliosis, we list the dystonia as part of the trunk region.
Tortipelvis is usually a feature of trunk dystonia, but if pelvic dystonia displaces the leg (eg, abduction, adduction, or rotation), it is considered to belong to the leg region.
For the Movement Scale examination, the patient sits with elbows and hands resting on the arms of the chair or on the thighs. In this position, any region with persistent dystonia is given a Provoking Factor score of 4. Any region with intermittent dystonia is given a score of 3. Although the neck and trunk are not truly at rest while the patient sits (because these muscles are working against gravity) they are never theless given a score of 4 if dystonia is apparent. The patient is now asked to perform standard acts, and the examiner determines whether dystonia is present in the region performing the act or in any other region. Appearance of dystonia in other regions is overflow and is given a score of 3 for the Provoking Factor. The standard acts while sitting are (1) hold ing both arms out, extended and supinated; (2) open ing and closing both hands while the arms are held out; (3) alternately touching the nose with the index finger of each hand and then pointing to the exam iner; and (4) tapping each foot in turn. The patient is then asked to stand with arms at the sides while facing forward, left, backward, right, and forward again, and is then asked to walk. Finally, the patient sits at a desk and writes a sentence, first with one hand and then with the other. A Provoking Factor score of 4 can be assigned to any region with the patient at rest, but assignment of other scores awaits completion of these acts. For example, dystonia may appear in the foot only when the patient is writing; the foot is then given a Provoking Factor score of 3, because this is overflow. Particular actions of the region are easily defined for the arms (writing) and legs (walking), but not for the neck or trunk. For these regions, walking is the particular action; ie, if dystonia appears in neck or trunk only on walking, these regions are given a Provoking Factor score of 1. If dystonia appears in neck or trunk on standing as well as walking, they are rated 2; if dystonia appears intermittently while the patient sits, they are rated 3. Persistent dystonia while sitting is rated 4.
After each region is assigned a Provoking Factor score, it is then assigned a Severity Factor by refer ence to the guidelines ( The Disability Scale score is the sum of individual ratings based on guidelines for seven activities of daily living (table 2). A maximum severity score is 30.
For validity and reliability studies, we used 10 conveniently available patients with primary dys tonia who were part of a trihexyphenidyl trial, for which they had been assessed with the Dystonia Scale and videotaped (table 3) . Without reference to these previously recorded Scale scores, the patients were rated by three examiners according to the global severity of dystonia as seen on videotape. Each patient was rated by each examiner as having 1 to 5 + (most severe) global dystonia involvement. The 10 patients were then ranked according to the sum of the global impression scores assigned by the three examiners. The patients on the videotapes were then scored independently by three trained examiners using the Dystonia Movement Scale. Another neu rologist ("untrained examiner") had received no pre vious training in the use of the scale. On the day he used the scale to rate the videotaped patients, its use was explained to him.
To assess the validity of the Movement Scale, we evaluated correlations between patient scores and the global impression ranking, as well as between patient scores and Disability Scale scores. We used two tests to assess intra-rater reliability for two examiners. One examiner had previously scored the 10 patients "live"; those scores were compared with later scoring of videotapes of the same patients. A second trained examiner scored the 10 videotaped patients once and then again months later. Inter rater reliability was assessed by examining correla tions between scores of the tests of the 10 videotaped patients, performed independently by three exam iners (R.E.B, S.B.B., C.M.) trained in the use of the Scale for primary dystonia. The same group of patients had been previously ranked according to global impression of dystonia severity (see text). They had also been scored according to the Disability Scale.
The correlation between each examiner's Movement Scale score and both the global severity rank and the disability score was assessed with Spearman's r for ordinal data. The r for each correlation is shown. All were significant (*p < 0.01, tp < 0.05).
scale.
Correlations were determined using Spearman's r for ordinal data.
Results. There was a significant correlation between Movement Scale scores and the two alter nate ways of assessing dystonia severity for each of the four examiners (table 4). The correlation was not as strong for Movement Scale scores determined by the untrained examiner, but it was still significant. There were significant correlations between scores for both intra-and inter-rater comparisons (table 5) .
Discussion. These results show that the Fahn Marsden Scale for quantitative assessment of dys tonia is a valid measure of dystonia severity. Move ment Scale scores correlated well, both with Disability Scale scores and with the ranking of 10 patients according to global severity of dystonia. The scale was also reliable, with a high correlation between scores of different examiners or the same examiners at different times. Since scores deter mined by an untrained examiner were comparable with both global rank and Disability Scale scores, the scale is not difficult to learn.
In our continued experience, the scale is especially useful for following a patient's course and response to therapy; serial scale scores provide useful documen tation. The scale enhances communication among physicians about dystonia patients by providing quantitative information.
The scale was originally intended for assessment of primary torsion dystonias. Primary torsion dys tonia is diagnosed when the neurologic examination reveals only dystonia; there is no history of birth injury, head injury, encephalitis, stroke, antipsy chotic drug ingestion, or other causative factor asso ciated with symptomatic dystonia; there are, additionally, no abnormalities on slit-lamp examina tion, copper studies, analysis of CSF, or CT. The scale can be used to assess secondary dystonias, but the scores are sometimes less meaningful. For exam ple, a child with dystonia due to cerebral palsy may also have limb ataxia, weakness, and spasticity that cause inability to grasp or stand. Consequently, a noninterpretive use of the dystonia scale could give high scores even when there is little dystonia. On the other hand, deciding which disabilities are due to dystonia, and to what extent, is subjective and possi bly unreliable.
An additional limitation of the scale is that it was designed to offer a broad range of scores to assess quantitatively different degrees of generalized dys tonia. It is therefore insensitive to changes in focal dystonia; major changes are required before the change registers on the scale.
Nevertheless, we have found the scale most useful in providing valid, reliable documentation of the course of primary dystonia patients, particularly in response to therapy.
